Interatomic potentials of the embedded atom and embedded defect type were derived for the Co-Al system by empirical fitting to the properties of the B2 CoAl phase. The embedded atom potentials reproduced most of the properties needed, except that, in using this method, the elastic constants cannot be fitted exactly because CoAl has a negative Cauchy pressure. In order to overcome this limitation and fit the elastic constants correctly, angular forces were added using the embedded defect technique. The effects of angular forces to the embedded atom potentials were seen in the elastic constants, particularly C 44 . Planar fault energies changed up to 30% in the ͕110͖ and ͕112͖ g surfaces and the vacancy formation energies were also very sensitive to the non-central forces. Dislocation core structures and Peierls stress values were computed for the ͗100͘ and ͗111͘ dislocations without angular forces. As a general result, the dislocations with a planar core moved for critical stress values below 250 MPa in contrast with the nonplanar cores for which the critical stress values were above 1500 MPa. The easiest dislocations to move were the 1͞2͗111͘ edge superpartials, and the overall preferred slip plane was ͕110͖. These results were compared with experimental observations in CoAl and previously simulated dislocations in NiAl.
I. INTRODUCTION
Operating temperatures of engines and their efficiency are now limited by the melting temperature of superalloys and the brittleness of ceramic materials. Among high temperature materials, intermetallics present interesting properties scaled between those of superalloys and ceramics. Although B2 aluminides have good properties for high temperature materials such as high melting points (ϳ1650 ± C), good corrosion resistance and low densities (ϳ5 g͞cm 3 ), the strong ordered bonds that make them durable at high temperature also make them brittle at room temperature. However, intermetallics can be modified to offer limited ductility. This requires a good understanding of the mechanisms of deformation.
In the series of B2 aluminides (FeAl, NiAl, CoAl), CoAl presents the most brittle behavior at temperatures below the ductile-brittle transition. 1 For this reason, it has been subject to less attention than FeAl or NiAl. Most of the experimental observations in CoAl were conducted in parallel to the studies of NiAl mechanical behavior. 1, 2 This approach has not been followed by atomistic simulation due to the lack of Co-Al interatomic potentials.
Embedded Atom Method (EAM) for molecular statics calculations has been intensively used in NiAl. The method is adequate for the description of the properties of most metallic materials with a positive Cauchy pressure P 1͞2(C 12 2 C 44 ). Experimental elastic constants in CoAl do not satisfy this criterium and a better description of the interatomic forces in this case requires the consideration of non-central covalent bonding.
Among the techniques proposed to include angular bonding in these static computations, 3 the Embedded Defect Method (EDM) seemed to be the simplest approach. This method allows fitting the best possible EAM potentials and adding in a second step, the noncentral interactions. The advantages of this technique are briefly described in Sec. II.
EAM potentials for Co and Al 4, 5 are available in the literature we used. The development of mixed interatomic potential is described in Sec. III where the best possible EAM was obtained by fitting to the thermodynamic data and lattice parameter as well as elastic constants and fault energies for the B2 phase. The angular dependent interactions were included to improve the fitting of the elastic constants. This part of the fitting process was essential if the potentials were required to reproduce elastic properties.
These EAM and EDM potentials were tested to simulate defect structures and energies in a single crystal of B2 CoAl. The results for point defects, planar faults, and dislocation core structures are presented in Sec. IV. The vacancy and antisite energies as well as shear fault energies along the (110) and (112) planes were computed with and without angular forces. Dislocations with the ͗100͘ and ͗111͘ Burgers vectors and the Peierls stress values associated were simulated without angular forces. The effect of the non-central interactions on the dis-location behavior is discussed in terms of the influence of the angular forces on the planar fault energies.
II. THE EMBEDDED DEFECT TECHNIQUE FOR NON-CENTRAL INTERACTIONS
In addition to the pairwise potential contribution [V͑r ij ͒] to the energy of the system, the embedded atom method includes an embedding energy (F), a function of the local electronic density (r i ), that each atom experiences due to the nearby atoms:
with
The Embedded Defect Method (EDM) was introduced by Pasianot et al. 3 as an extension of the Embedded Atom Method (EAM) for the purpose of treating covalent bonding in transition metals. Examples were given for its use for bcc metals. 3 The same approach has also been followed to develop potentials for the TiAl system. 6 The main idea is to describe the local electronic density as a tensor in analogy to the dipole tensor introduced by a defect.
where the superscripts a, b refer to the components of the vector r ij that joins atom i with atom j. The trace of this tensor corresponds to the electronic density r i as used in EAM. A second invariant can be defined as the norm of the deviatoric tensor (null trace).
This second invariant (Y i ) is angular-dependent. Two functions F and G of these two invariants define the many-body terms of the potentials. The first one corresponds to the embedding function and the second is the additional non-central interaction term.
As done by Pasianot et al. and in our previous work for TiAl, 6 G is defined as a linear function through the origin. The slope of this function (G 0 ) is the only parameter to be used in the fitting procedure in addition to the EAM parameters. The potentials obtained through this method are first order empirical expansion of the EAM. The G term is nonzero for structures involving shear and is particularly appropriate to fit shear elastic properties. This technique, although an improvement over the standard EAM, is still an empirical technique and the results obtained have to be taken as semiquantitative, being only as accurate as the fitting procedure used in the development of the potential.
III. INTERATOMIC POTENTIALS AND FITTING PROCEDURE

A. Interatomic potentials for pure metal interactions
In order to describe the Co-Co and Al -Al interactions in the CoAl system, interatomic potentials were taken from previous studies of pure metals. Potentials for hexagonal cobalt have been derived by several authors. 4, 7, 8 These studies have shown that standard EAM can adequately describe the properties of this hexagonal lattice. Among these potentials, the ones developed by Pasianot and Savino 4 were chosen for this study since they take advantage of the inner relaxation of the hexagonal crystal. Also, notice that the use of Rose's equation of state 9 in the development of these potentials ensured a good fit to the cohesive energy of cobalt. The interatomic potentials chosen for Al were developed by Voter and Chen. 5 These potentials also fit Rose's equation of state and have been intensively and successfully used in several EAM computations in the Ni -Al system. 9 In the present computations, the potentials have been formulated according to the effective pair scheme. In other words, the first derivative of the embedded function (F 0 ) was set to be equal to zero for the electronic density of the perfect lattice (r 0 ). This condition was already satisfied for the Co-Co potentials derived by Pasianot and Savino. The Al-Al potentials given by Voter were transformed into pair scheme as follows:
where F is the embedded function, V is the pair potential function, r is the electronic density function, r 0 refers to the electronic density in the perfect lattice of the pure metal, and r is the interatomic distance. The electron density was normalized to the same value for both Co and Al in the perfect lattice conditions. This approach was found to be adequate for the Ti-Al case.
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B. Mixed pair interactions and fitting procedure
The general form of the mixed pair interaction potential is a linear combination of the effective pair interactions of Co and Al:
Co ͑e 1 fx͔͒ , (8) where x takes values from zero to unity.
The standard embedded atom potentials were developed first by fitting the functions to available data subject to the condition of positive Cauchy pressure. This procedure was followed in order to have the best EAM potential possible for this system for use in simulation codes without the angular term.
When the EAM potentials were complete, the angular term was added to the EAM formalism as in Eq. (5) in order to improve the fitting of the elastic constants. This procedure clearly reveals the influence of the angular forces on the perfect lattice properties.
The parameters obtained are given in Table I . The effective pair function for the mixed interaction (V 
C. Fitting results
The B2 phase was obtained as stable with an energy difference of 0.15 eV from the cubic L1 0 CoAl phase. The parameters predicted by the potentials for the B2 phase are summarized in Table II . The values for lattice parameters are from Pearson's handbook. 11 The cohesive energies are taken from Hultgren et al., 12 the experimental elastic constants were measured by Bafuk, 13 and the elastic constants computed from first principles calculations are from Mehl et al. 14 These results clearly show that the addition of the angular term cannot affect either cohesive energies or lattice parameters given by the EAM potentials. As expected, angular dependent forces have a significant effect on the energies of planar faults. The APB energies increase by approximately 30% due to non-central forces. The energy increase is actually larger than the calculated contribution of the non-central forces. For example, for the ͕110͖ APB, the calculated contribution of non-central interactions was 74 mJ͞m 2 , whereas the difference in the APB energies calculated with and without an angular term was much larger. This is explained by a different relaxed structure of the APB in each case. The APB simulated with the EAM potentials has a larger volume expansion (0.01 nm) and implies a larger local tetragonality as compared to the EDM potentials.
The effects of angular dependent forces on APB energies in CoAl as calculated with the present potential are larger than those observed in our previous work in Ti-Al (5%). 15 The observed difference in magnitude of energy is simply related to the fact that the value of G 0 that was used in the present work to fit the elastic constants properly is larger than that used in the Ti-Al case by a factor of 6. This correlates with the larger negative Cauchy pressure in CoAl.
IV. DEFECTS SIMULATION IN CoAl
A. Point defects
Experimental observations show large concentrations of structural vacancies and a very high rate of hardening in CoAl and NiAl when deviated from stoichiometry. [16] [17] [18] The percentage of antisite and vacancy defects on both sides of the stoichiometric composition was discussed recently by Xiao.
19 Both CoAl and NiAl have only antisite atoms when the compounds are Al-deficient, but both antisite atoms and structural vacancies are present when the compounds are Al-rich. The technique used for point defect calculations is molecular statics with fixed boundary conditions sufficiently far from the point defect. The simulation blocks for point defects included 100 unit cells, which was found to be sufficient to avoid any effects from the fixed regions. The defect energies were calculated for CoAl with and without angular forces. The energy values, presented in Table III , are indicated with and without correction due to the consideration of the cohesive energies due to the different atoms.
The correction on the antisite defect energies was calculated taking into account the different contributions to the cohesive energies, following the method of calculation of the chemical potentials described by Gao and Bacon. 20 For example, the energy of the Al in Co site was calculated as follows: (9) where E Al cohesive was found to be 24.49 eV, E Co cohesive was 24.45 eV, and E defect was the energy obtained after minimization. The results show a strong influence of the angular forces on the energy of the aluminum vacancy (190%). These numbers have been computed distributing the energy of mixed Co-Al bonds equally among the Co and Al atoms constituting the bond. This is a rather arbitrary assumption and the corrected energies of the individual point defects may change if a different scheme is used. This problem is discussed in detail by Hagen and Finnis. 21 The assumption used for the individual defects does not affect the predictions of the potential regarding what type of defects will accommodate deviations from stoichiometry.
The analysis of these point defects indicates that Co in Al sites are preferred to the high energy Al vacancies in an Al deficient compound. This is consistent with the experimental observations. 19 For Al-rich alloys, the situation is different with the EAM potentials giving E Al in Co site antisite ϳ 2E Co vacancy . The relaxation data for the first two layers around the point defects are presented in Table IV . It is evident from these results that relaxation around point defects is strongly influenced by the angular terms. In the case of vacancies, first and second neighbors show less attraction to the vacancy when angular terms are added. Repulsion of the first neighbor around the antisites is smaller with non-central interaction and corresponds to a smaller attraction of the second neighbor.
B. Generalized unstable stacking faults
The energy profile of the stacking fault as a function of shear along a specific direction such as ͗111͘, ͗110͘, or ͗100͘ is important in the understanding of slip system and dislocation core structures. 22, 23 The unstable stacking fault energy (g us ), which is the energetic barrier to shear, is also a parameter in the theory of dislocation emission from crack tips. 24, 25 The only available method to estimate the values of these material properties is through atomistic simulation.
The technique for these calculations is also molecular statics with periodic boundary conditions in the directions contained in the plane of the fault. Full relaxation was allowed only in the direction perpendicular to the plane of the fault and in this direction the boundary conditions were fixed. Two blocks of atoms located on either side of the slip plane are rigidly displaced with respect to each other in the direction of the planar fault vector. The energy minimization process allows relaxation of the atoms only in the direction perpendicular to the plane of cut. 22, 26 More than one hundred planar shear fault energies were computed for each of the studied crystallographic planes. As a result, the ͕110͖ and ͕112͖ g surfaces were obtained by plotting the fault energies along the planes as a function of the coordinates of the planar fault vectors.
The g surfaces computed with EAM potentials along the ͕110͖ and ͕112͖ planes (Figs. 2 and 3 ) present the same general characteristics as the one previously computed in B2 NiAl. 6, 22, 27 The ͕110͖ g surface has two stable minima (0.615 J͞m 2 ) at two symmetric locations on both sides of the APB fault around 0.05 nm away in the ͗110͘ direction. The 1͞2͗111͘ shear is an unstable saddle point. In the ͕112͖ plane, a stable minimum energy (0.774 J͞m 2 ) is observed along the ͗111͘ direction at the point slightly deviated from the exact position of the APB fault, EAM and EDM potentials give different relaxed structures for a given planar fault. The values of g us were determined from Figs. 4 and 5 as the maximum shear fault energy encountered along the ͗100͘, ͗110͘, and ͗111͘ directions and are indicated in Table V . The effect of the angular forces on these maxima was an increase from 5% to 30%. Table V also shows the energy of the same shear fault in NiAl 6, 28 for comparison. Based on these results, the prediction of a slip system in NiAl and CoAl leads to the same conclusion: ͕110͖ is the preferred slip plane, and the direction that presents the lowest barrier to shear is ͗111͘. It is also predicted that shear in CoAl is energetically more difficult than in NiAl.
C. Dislocation core structures
Similar to NiAl, the ͗100͘ dislocations have been observed experimentally in extruded CoAl, indicating their contribution to plastic deformation. 2, 29 In contrast to the other B2 intermetallics, a considerable number of ͗111͘ dislocations, especially the edge ͗111͘ dislocations on the ͕110͖ plane, have also been observed in CoAl. 29 These dislocations in their pure screw and pure edge orientations were simulated in this study with the EAM potentials using the same technique as previously used for B2 NiAl. 30 The Peierls stress values were computed for the different slip planes, as indicated in Table VI . The value of the shear modulus (m 85.2 GPa) was computed with the Voigt average. The technique is molecular statics with periodic boundary conditions along the direction of the dislocation line. Fixed boundary conditions were used in the other two directions, with the atomic positions fixed at the values given by anisotropic elasticity theory. The sizes of the simulations were at least 100 nm in each direction perpendicular to the dislocation line. These relatively large sizes were required to get estimates of the Peierls stresses that were not influenced by the fixed atoms.
The dislocation core structures were plotted using the differential displacement scheme to show relative atomic displacements. 32 The positions and types of atoms are indicated by circles and triangles with size related to the different parallel planes. In some cases, the relative displacements were represented on top of the relaxed structure instead of using the perfect lattice atomic positions.
1. ͗100͘ Slip along the ͕100͖ and ͕110͖ planes Different relaxed core structures were obtained for the ͗100͘ screw dislocation, depending on the initial configuration for the minimization process. The core of the dislocation is planar along a single ͕110͖ plane (Fig. 6 ) or spread into two perpendicular ͕110͖ planes (Fig. 7) . The planar configuration is the preferred dislocation structure.
The first response of the cores to stress applied on either ͕100͖ or ͕110͖ planes was to transform the planar configuration along the ͕110͖ plane. The stress required to initiate motion of this dislocation in the ͕110͖ plane is 0.11 3 10 22 m (94 MPa). The critical shear stress to induce motion in the ͕100͖ plane could not be determined because the resolved shear stress experienced along the ͕110͖ plane always exceeded the barrier to slip along this plane. Cross-slip from the ͕100͖ plane to the ͕110͖ plane was observed to occur when the shear stress on the ͕100͖ plane reached 0.15 22 m (128 MPa). Therefore, the value of critical resolved stress for the ͕110͖ plane is calculated to be 0.15 m͞ p 2 0.11 3 10 22 m. The relaxed core of the edge ͗100͘ ͕100͖ dislocation is presented in Fig. 8 . The core spreads in two perpendicular ͕110͖ planes as well as in the [010] plane. In order to emphasize the atomistic details of the core structure, Fig. 9 shows the same dislocation with atomic positions after relaxation. The data show that Co ͕100͖ planes branch out in the center of the core. A core structure with Al planes branching out (or Al-rich core) could not be obtained as a local minimum for different initial configurations. This indicates that, similar to B2 NiAl, 28 Al-rich cores have higher energy than the Aldeficient cores. The minimum stress to initiate motion of the ͗100͘ edge dislocation along the ͕100͖ plane was 2.91 3 10 22 m(2480 MPa). In contrast, the edge ͗100͘ ͕110͖ dislocation presents a planar core structure (Fig. 10) . As expected from this core structure, the dislocation was relatively easy to move. The stress value obtained for this dislocation to move was 0.28 3 10 22 m (240 MPa).
͗111͘ Slip along the ͕110͖ and ͕112͖ planes
The core structures of the screw ͗111͘ dislocations obtained for two different initial configurations are shown in Figs. 11 and 12 . In both cases, the dislocation was initially introduced with a complete ͗111͘ Burgers vector. The complete dislocation was stable (see Fig. 11 ) as a local minimum with higher energy than the dissociated configuration. The core spreads into three ͕110͖ planes showing threefold symmetry along the ͗111͘ direction. For other initial configurations, the dislocation dissociated spontaneously into two 1͞2͗111͘ superpartials which moved from their original position along two ͕110͖ planes. The cores of the superpartials spread in the ͕110͖ planes and the separation distance in between the pair is about 0.8 nm in the ͕112͖ plane.
Dissociation of the ͗111͘ screw dislocation in the ͕112͖ plane has been observed in NiAl. 27 The analysis of the relative displacements in this case did not show displacements in the ͕112͖ separating plane. The APB is accommodated in a zigzag shape planar fault along the ͕110͖ planes between the two superpartials. This zigzag configuration is probably due to the nature of the interaction between the two cores since it is not favored by the APB energetics. Under the influence of stress, the complete ͗111͘ dislocations always split into two superpartials independently of the defined slip plane. When the stress was applied to move the dislocation along the ͕110͖ plane, the leading superpartial started to move in the ͕110͖ slip plane, but the trailing one stayed close to the original position in a different ͕110͖ plane (Fig. 13) . The superpartials were locked in this configuration until the stress was increased to the value of 1.88 3 10 22 m (1602 MPa), which induced the motion of both superpartials along the same ͕110͖ plane (Fig. 14) .
The stress was also applied to move the dislocation along the ͕112͖ plane. However, motion along the ͕112͖ plane was not possible. The initial split configuration as seen on Fig. 12 first changed into two superpartials separated by a ͕110͖ APB (see Fig. 15 ) for a Peierls stress value 1.13 3 10 22 m (963 MPa). These superpartials moved along this ͕110͖ plane when the stress applied along the ͕112͖ plane reached 2.25 3 10 22 m (1917 MPa), which implies a resolved stress along the ͕110͖ plane estimated as 1355 MPa.
The edge ͗111͘ (110) dislocation dissociated spontaneously in the (110) plane, as shown in Fig. 16 . The core structures of both 1͞2͗111͘ superpartials were planar. The equilibrium distance in between the two superpartials was about 2.1 nm which agrees with elastic theory calculations using the energy of the APB fault in the ͕110͖ plane. In accordance with the planar core structure, the critical stress was found to be as low The edge ͗111͘ (112) dislocation presented a very complex core structure (Fig. 17) . The dislocation spontaneously split into two 1͞2͗111͘ superpartials which stay very close to each other. A very high critical stress value (3.76 3 10 22 m ϳ 3200 MPa) was needed to move the leading superpartial in the ͕112͖ slip plane (Fig. 18) .
V. DISCUSSION
A. Angular forces
As expected, our results indicate that angular dependent forces strongly influence the elastic constants of the simulated single crystal. The embedded defect technique, with only one adjustable parameter for the non-central interactions, was adequate for fitting the elastic constants of the B2 CoAl phase. The effect of the angular term in the simulation of point defects and planar faults is to increase the defect energies. The Al and Co vacancy energies were, respectively, 73% and 30% higher and the APB's in the respective ͕110͖ and ͕112͖ planes were around 30% higher. This energy increase is due to both direct effect of the angular term on the energy computation and a different structural relaxation around the defect.
B. Shear faults
The computation of the ͕110͖ and ͕112͖ g surfaces with and without angular forces did not show any significant differences in the general shape of the surfaces that have the same characteristics as in NiAl. EAM potentials developed for the B2 NiAl phase predict the ͕110͖ and ͕112͖ APB's to have an energy, respectively, equal to 286 and 340 mJ͞m 2 6 or 425 and 499 mJ͞m 2 , 33 which means that the energies obtained for CoAl APB's in the present work are at least 60% higher.
The dissociation of the ͗111͘ dislocation in CoAl has not been experimentally observed and no experimental information other than the high values of the APB energies are available to compare with these atomistic simulation results. The difference between the ͕110͖ and ͕112͖ APB's is around 18% for the NiAl potentials. 6, 22, 27 In the case of the present EAM potentials for B2 CoAl, this difference in only 11%, but the introduction of the angular term restores the ratio observed in NiAl with a difference calculated as 16%.
C. Dislocations and slip systems
It is interesting to observe that despite large APB energies, the ͗111͘ dislocations in CoAl dissociate in our simulation, whereas the same dislocations in NiAl do not. This is indicative of the fact that core effects are dominant in the splitting behavior when superpartials are at distances of less than 2 nm. The same conclusion can be obtained from the observation of a zigzag APB in the dissociation of the ͗111͘ dislocation in CoAl. The The lowest value of the Peierls stress was obtained for the edge ͗111͘ superpartials. The ͗111͘ slip is characteristic of the bcc structure at room temperature as a result of the motion of the 1͞2͗111͘ screw dislocations. In the case of CoAl, the ͗111͘ dislocations observed by Yaney 29 were created during a high temperature deformation (1232 K). It is also important to notice that these dislocations were not purely edge since the dislocation line was ͗211͘.
29 Therefore, it is not possible to compare directly the experimental observations and the simulation results of this study. However, considering the high values of the shear fault energies in CoAl, the mobility of the ͗111͘ edge dislocation is explained by the planarity of the core structure. This indicates that core structure effects are involved in the splitting and mobility of dislocations and can be more important than APB energies or general shear fault energies.
In agreement with the g surface results, the ͕110͖ plane is predominantly involved with the location of dislocation core structures. The deformation in the dislocation cores mainly takes place along the ͕110͖ planes. The ͕110͖ APB was also preferred in the splitting of the ͗111͘ dislocation. This strong preference was not observed in NiAl, 27, 34 for which planar faults along the ͕112͖ planes were observed in some dislocation core spreadings.
The different slip systems that have been investigated in this study can be classified in two groups. The first one contains the dislocations which present a planar core structure and move at Peierls stress values below 250 MPa. This was the case of the edge dislocation in the ͗111͘ ͕110͖ slip system and the screw and edge dislocations in the ͗100͘ ͕110͖ slip system. The second one contains the dislocations with a nonplanar core structure for which the Peierls stress had to reach values greater than 1500 MPa to induce motion. This was especially the case of the ͗100͘ ͕100͖ and ͗111͘ ͕112͖ slip systems. These results were again expected from the g surface computation which predicted the ͕110͖ plane as the preferred slip plane. This is in contrast with the simulations in NiAl 27 that show slip along the ͕110͖ and ͕112͖ planes in the same range of critical stress values.
The ͕100͖ slip plane was the only one experimentally observed at 673 K in a single crystal. 2 It was also observed in addition to the ͕110͖ slip plane in extruded CoAl at 1505 K. 29 This discordance with our prediction of preferred slip system is probably due to the limitation of the present work which does not include the effects of kinks or thermal activation. The fact that mixed dislocations have not been considered also has to be taken into consideration and is currently under investigation.
The fact that the planar fault energy increases with the use of angular terms could lead to the conclusion that the critical stress values were underestimated in the case of dislocations simulated with EAM potentials. The splitting of the ͗111͘ dislocation could also be limited due to the increase in APB energies. However, it seems unlikely that the big gap observed in the mobility of the dislocations along the ͕110͖ slip planes compared to the ͕100͖ and ͕112͖ slip planes could be modified by the use of angular forces, for which maximum effects on the planar fault energies were in the order of 30%. Besides these qualitative deductions, it is also interesting to consider the ratio of the APB's energies and the Voigt average shear modulus with and without angular term (see Table II ). Since both APB energy and shear modulus increase with angular forces, the ratio used in elasticity theory for dislocation dissociation does not change. These observations lead to the conclusion that angular forces should not drastically change the core structure and behavior of the dislocations. However, the simulation of dislocation using non-central interaction is currently under investigation for this CoAl structure.
VI. CONCLUSIONS
Empirical interatomic potentials of the embedded atom method and embedded defect method type were developed for the Co-Al system. By introducing angular dependent forces in the atomic interactions, the embedded atom method reproduced the negative Cauchy pressure specific to this system. A better fit to the C 44 elastic constant was obtained by overcoming the limitations of the standard embedded atom method. The effect of the angular bonding in the conducted simulations was to increase the defect energies, especially for the Al vacancy.
The g surfaces computed in CoAl show the same characteristics as in NiAl but for higher planar fault energies, especially along the ͗111͘ direction. In our simulations of the ͗100͘ and ͗111͘ dislocations, the main difference with NiAl was the tendency of the ͗111͘ dislocation in CoAl to split into superpartials and the very low Peierls stress obtained for the ͗111͘ edge superpartials to move along the ͕110͖ slip plane. Only the dislocations presenting a planar core structure moved at low critical stress values, and the ͕110͖ planes were the preferred slip planes.
